ABSTRACT Purpose: Cities as places of human habitation have multiple and interwoven impacts on the environment and upon their inhabitants. There are many defi nitions and interpretations of sustainable development and various models exist for the sustainable city, ranging from 'light green' to 'dark green'. This paper discusses the 'redesigning the city' model and investigates the extent to which crime and fear of crime are integrated within this framework and argues that crime prevention through environmental design (CPTED) represents a useful planning tool to assist in the development of urban sustainability. Results: A review of the literature clearly indicates that crime and fear of crime need to be considered within sustainability frameworks and that these issues can seriously undermine the broader aims of urban sustainability. If sustainability is to adequately represent the new large-scale vision to guide the planning agenda for the 21st century, it must incorporate a primary consideration for all potential threats to the long-term sustainable health and personal safety of both the built environment and its occupants. Conclusions: The paper concludes that such issues as crime and the fear of crime are not effectively represented within most sustainability agendas, and require explicit inclusion. Analysts tend to focus on levels of recorded crime, largely ignoring the crucial and arguably more important dimension of citizens' fear of crime and their perceptions of the built environment. This paper provides recommendations for integrating crime and fear of crime within urban sustainability. It also proposes that 'designing out crime', also known as CPTED, represents a vital tool for assisting in the creation, development and promotion of more user-friendly and sustainable urban environments.
INTRODUCTION 1
Cities have diverse impacts on the environment and its residents in current and future generations. This paper discusses the 'redesigning the city' model for sustainable development [1] and investigates the extent to which crime and fear of crime are integrated within this framework. If sustainability is the new large-scale vision to guide the planning agenda for the 21st century [2] , it must consider all potential threats to the long-term health, vitality, personal safety and security of both the built environment and its citizens. This paper discusses the pervasive issues of crime and fear of crime and the threat they both pose to the long-term sustainability, functioning, vitality and longevity of the city. Crime is included within certain sustainability frameworks, but arguably requires more explicit integration. Recorded crime statistics often represents the indicator for 'crime', and this approach is highly limited and also ignores the crucial dimension of citizens' fear of crime. Crime is highly complex and has many explanations. However, the relationship between the built environment and crime represents an issue that planners can infl uence directly. It is argued that crime prevention through environmental design (CPTED) is a useful planning tool for assisting in the creation of more effi cient, sustainable and liveable urban design.
Indeed, in discussing human needs and sustainability, Carmona ([3] , p. 183) argues that this encompasses the need to plan ahead and consider the impact of urban design today on the experience of future generations (futurity) concerns the careful stewardship of the environment through the ability of projects to enhance established environments and create manageable places that people will want to look after.
CPTED is also known as 'designing out crime', and is defi ned by Crowe ( [4] , p. 1) as the proper design and effective use of the built environment [which] can lead to a reduction in the fear of crime and the incidence of crime, and to an improvement in the quality of life.
This involves the design and management of the built environment to reduce the opportunities for crime and deviant behaviour. CPTED promotes active, mixed-use developments and works best when active community participation is recruited. This paper argues that crime and fear of crime have not been adequately integrated within the concept of urban sustainability and that CPTED is an essential tool for assisting in redefi ning what sustainability is, both in theory and practice. Recommendations for the development of urban sustainability protocols integrating issues such as crime, fear of crime and CPTED, are also examined.
URBANISM, WELFARE AND SAFETY 2 Human settlements have always sought to provide for the safety, security and the well-being of their citizens in terms of design and proximity of location to water, food and other vital resources. Safety and security have been signifi cant issues throughout history, from early prehistoric cave-dwelling societies to medieval and modern cities. Settlements have adapted to refl ect new and emerging threats as new technologies developed. A variety of fortifi cation designs for castles such as landscaping, protective walls and moats occurred throughout the middle ages and thereafter to protect inhabitants from the threat of attack, plunder and war represented by 'others' assumed to exist beyond such perimeters. Intriguingly, Bronowski [5] has referred to war as a highly planned form of theft and as such represented a signifi cant threat. A range of new threats to public welfare and well-being emerged as industrialisation and urbanisation progressed and the rapid, unplanned and 'laissez-faire' expansion of cities resulted in overcrowding, pollution, poverty, disease, crime and 'anomie' [6] with cities becoming containers of myriad problems as well as places of vitality, excitement and 'joie de vivre'. Indeed, as Calvino has commented, cities, like dreams, are made of desires and fears ( [7] , p. 53).
In the 19th century, commentators, such as Mayhew [8] and Booth [9] among others made causal connections between crime and urban areas with poor economic, social and environmental performance. Some were dismayed and shocked at the conditions in certain parts of cities, and various 'philanthropic' visions, developments and model urbanisations were designed (e.g. Robert Owen's New Lanark, 1799; Titus Salt's Saltaire, 1853; William Lever's Port Sunlight, 1888; George Cadbury's Bourneville in the 1890s; and Ebenezer Howard's Garden City movement, 1898).
During the public health era (19th century USA, GB and Australia), people who are affected by tuberculosis and people who engaged in criminal behaviour were both labeled as 'undesirables' and threats to the safety of the society. Moreover, as authorities tried to combat these threats to society, they began to adopt methods that would affect threats to human health and personal safety and security. Interestingly, Del Carmen and Robinson ([10], p. 267) argue: efforts to control the spread of illness were achieved through CPTED strategies which preceded the academic writings of those considered to be the founders of CPTED.
PLANNING AND SUSTAINABILITY 3 Carmona [3] asserts that notions of local, social and economic sustainability can be traced back to the pioneers of the town planning movement such as Howard, Geddes and Unwin. However, he argues that recent writings on the concepts of sustainable development have fi rmly shifted towards broader environmental concerns. Many sustainability frameworks are underpinned by notions of social sustainability: equity, opportunity, quality of life and participation ( [11] , pp. 7-8), but few, if any, have developed sophisticated operational strategies to measure or combat crime and the fear of crime. In terms of human needs, Maslow's [12] hierarchy (see Fig. 1 ) suggests sustainable environments should cater for physiological needs, safety and security, affi liation (belonging and acceptance), esteem (status) and self-actualisation (expression and fulfi lment).
Carmona ([3] , p. 167) suggests that for urban design this involves the creation of comfortable environments that are of human scale and visually interesting, that allow safe and crime-free human contact, movement and navigation (legibility), that are socially mixed, and that through their design and the disposition of uses are available to all.
According to Shepherd [14] , the public health agenda now refl ects that economic conditions, housing, education, transport and crime reduction contribute to welfare and well-being. The redrafting of the 1911 Public Health Act in Western Australia (WA) clearly refl ects such thinking. Crime and public health have some commonalities [15] and both can be tackled using broadly similar approaches (e.g. improving socio-economic conditions and enhancing social capital). The effect of the built environment on crime and public health indicates that its design and modifi cation can be used as an effective planning tool. Indeed, in a speech to the House of Commons in 1943, Churchill argued 'we give shape to our buildings, and they in turn shape us' [16] .
Internationally, the environmental movement has played a central role in infl uencing the development of sustainability. In Australia, WA is the fi rst state to undertake a comprehensive assessment of the implications of sustainability for government. The major objective is to embed sustainability In WA, sustainable development is defi ned as meeting the needs of current and future generations through an integration of environmental protection, social advancement and economic prosperity ( [17] , p. 12). Figure 2 illustrates the model currently used in WA, which is infl uenced by the models of Barbier [18] , Hancock [19] and Price [20] . Sustainability is sometimes described as the 'triple bottom line' to refl ect the importance of environmental, social and economic factors in decision-making. However, the WA defi nition goes beyond the triple bottom line through emphasising the importance of synergistically integrating these factors.
Although there are many conceptualisations of sustainability, several recurring themes are considered as essential criteria for sustainability [21] . Gladwin et al. [22] identify inclusivity, connectivity, equity, prudence and security. It is argued that crime and the fear of crime have not been synergistically integrated within the frameworks for sustainability despite acknowledgement that:
security is an integral part of sustainability, and it is generally essential if people are to achieve their full potential ( [21] , p. 8).
In WA, crime and fear of crime are considered as part of the State Sustainability Strategy but references are implicit, rather than explicit [17] and it is limited to the twin principles of designing for surveillance and safety. Furthermore, there is little information concerning crime or fear of crime as indicators of sustainability and how these two issues might be defi ned, measured, analysed and operationalised. Internationally, the two most commonly used indicators recorded are crime and the cost of crime per capita [23] . 'Liveable neighbourhoods' [24] is the WA government's planning tool for achieving sustainability in urban design and was established to underpin the design and assessment of structure plans and subdivisions throughout the state. The principles are based fi rmly on what is known as 'new urbanism'. A growing movement of architects, planners and developers -'new urbanism' is a reaction to urban sprawl and is based on principles of planning and architecture that work in tandem to create human-scale, walkable communities.
However, although 'liveable neighbourhoods' contributes towards promoting designing out crime, it could certainly be more explicit, and it is currently only an optional design control policy. Crucially, this planning tool unreservedly promotes walkable neighbourhoods and highly permeable urban residential layouts -which in view of current and projected increases in density levels may not operate as effectively or effi ciently as they might in either British or American cities with far higher population densities and levels of activity. Crucially, commentators have noted that there are signifi cant dangers in generalising crime and new urbanism. Indeed, Sarkissian and Kaufman ([25], p. 2) advise against opposing new urbanism.
…based on generalised and sometimes misinformed assumptions about density, rear lanes and street layout, but instead assess each of them specifi cally and professionally.
Research being conducted at Curtin University in WA is investigating this controversial area and the fi ndings may have a range of implications for shaping urban sustainability agendas, new urbanism and the 'liveable neighbourhoods' programme in WA, Australia and the rest of the world. CRIME AND SUSTAINABILITY 4 Such developments are certainly encouraging, but will not achieve their full potential unless they also explicitly include measures to address the ubiquitous problems of crime and the fear of crime within the community. Indeed, Du Plessis ( [26] , p. 33) comments: no city can call itself sustainable if the citizens of that city fear for their personal safety and the safety of their livelihood.
Signifi cantly, studies have repeatedly found that safety and security are often the fi rst priority of the urban poor in both developed and developing countries [27, 28] .
In Australia, the fi nancial costs of crime to the community have been estimated to be approximately $32 billion per annum [29] and are presented in detail in Table 1 . Personal, psychological and emotional costs are clearly omitted and placing a monetary value on such issues is highly problematic.
Urban design could be potentially implicated in some of these crime including burglary and theft of vehicles estimated to cost $2.4 billion and $880 million per annum, respectively. Assault accounts for around $1.44 billion while robbery in Australia costs some $600 million per annum. The costs of fear of crime have not been evaluated although studies reveal that signifi cant sections of the community are fearful about their personal safety and their property when using or visiting the city. For example, in 2004, in an Australian survey of 7,000 respondents, 26% reported that they felt unsafe while walking after dark in their own neighbourhood [30] and this fi gure increases signifi cantly for more vulnerable groups, such as women and the elderly. Furthermore, fear of crime increases after dark for all user groups.
There are also those who avoid using the city at certain times and some who may not use it at all. Additionally, there are also immeasurable personal, psychological and social costs attached to both crime and the fear of crime. Notwithstanding researchers who argue that certain urban residential designs are deterministically related to crime and criminogenesis [31] , the design and management of the built environment can clearly facilitate or hinder opportunities for crime and deviant behaviour [32] [33] [34] [35] [36] [37] [38] [39] [40] .
Within the WA Sustainability Strategy [17] , it is also acknowledged that a city is an ecosystem [41] . In a city, crime and the fear of crime are interwoven within this ecosystem and the study of both environmental criminology and the 'ecology of crime' arguably warrant consideration as a central component of urban sustainability. As early as the 1920s, Park et al. [42] , Burgess [43, 44] and other urban sociologists of the 'Chicago School of Human Ecology' proposed that there were interesting comparisons between the natural distribution of plant life and the organisation of human life. The 'ecology of crime' has been further developed since [33, [45] [46] [47] [48] [49] [50] [51] [52] . Indeed, as early as 1977, Herbert ([53] , p. 208) noted as a geographical paradigm, environmentalism might have provided the most logical link to a geography of crime. That it did not do so was in part a function of scale, but more particularly of its view of the natural environment as the habitat of man.
Signifi cantly, the situation remains unchanged in spite of the fact that 90% of the population in WA resides in 'urban' areas [17] .
Planners have long been aware of sustainability issues and the application of this concept has concentrated on three key strands. Environmental sustainability involves devising and using 'best practice' in the management of energy, transport, waste and pollution. Social sustainability concerns the 'greening' of trade, investment and service industries and the notion of improved 'personal' responsibility for all members of a society. Finally, economic sustainability involves self-reliance and the objective of local and international, national and regional equity. Haughton [1] discusses four models that have been proposed for the sustainable city, ranging from 'light green' to 'dark green'. This paper is largely concerned with the 'redesigning the city' model which has its roots in architectural and land-use planning perspectives, where a central theme is that redesigning the physical fabric of the existing city in various ways can encourage greater resource effi ciency ( [1] , p. 1892).
It is argued here that the criminogenic capacity of the built environment has been largely ignored within this conceptual framework. In consideration of the predominantly urbanised character of the population in WA, environmentalists need to shift their emphasis towards embracing more energetically, 'social' and 'built' aspects of the environment and the increasingly immediate problems of parts of the inner city. However, this debate arguably dominated by today's architects and planners in pursuit of sustainability, must surely, as a priority, incorporate an understanding and consideration of crime and the fear of crime. Indeed, any neighbourhood that becomes stigmatised after only a brief period of time, and sponsors criminality by its very design and management can nurture a 'tinderbox' environment. Inappropriate tenant allocation policies and a lack of adequate property management can create a cycle of deprivation, crime and fear of crime which may exacerbate this scenario and ignite the problems of urban unrest, vandalism and even riot. Such a situation does not represent in any way a meaningful underpinning for urban sustainability. Sustainability has been traditionally perceived as an 'environmental' or economic issue [54] which fails to consider the issues of crime and fear of crime to any meaningful extent [55, 56] , while others have discussed the subject minimally [57, 58] . Indeed, crime as a dimension of sustainability has only recently been subject to more widespread evaluation and discussion [26] [27] [28] 59 , 60] and arguably represents a dynamic addition to this evolving body of knowledge. Moreover, a recent study has highlighted crime as a major factor infl uencing sustainability [54] . The organic nature and our current understanding of sustainability means that the key indicators are not fi xed and need to continually respond to changing circumstances, especially as our knowledge develops [61] . A consideration of CPTED strategies certainly constitutes a positive operational development of knowledge in this regard and goes beyond specifying the currently limited frameworks for sustainability which tend to focus on crime merely as an indicator of sustainability. A prerequisite for a sustainable urban environment is that it should not pose a threat to current or future users. Indeed, Dewberry [62] argues that there are various synergies between sustainable development and crime prevention including shared responsibilities, foci, objectives and approaches (see Table 2 ). She comments ( [62] , p. 53), the levels of crime activity directly affects the degree to which we can move towards a more equitable and just society (a component of sustainability).
Although many examples of attempts at 'ecologically sustainable design' (ESD) development exist, none have evolved beyond developing primarily environmental goals. Such a focus is predominantly upon maximising effi ciencies for building materials, transport, energy and water, while reducing pollution, waste, noise and impacts on the ecological diversity of the natural environment using 'whole of life thinking' for any development (e.g. the Australia Government's ESD Design Guide for Australian Government Buildings [63] ). Furthermore, grandiose plans for an ESD city in China (Dontang) may result in the creation of a city which is admirably sustainable in purely environmental terms, but unsustainable socially by providing opportunities for criminality that could have been avoided. The reduction of threats to personal well-being and the environment are the objectives commonly associated with the idea of sustainability. However, in a sustainable urban environment it is also essential that the inhabitants should not have cause for fear for their personal safety and the safety of their possessions ( [26] , p. 33).
However, the application of CPTED in isolation will not necessarily contribute signifi cantly towards the wider objectives of sustainability protocols. Similarly, at present, sustainability is unlikely to have any tangible impact upon levels of crime or the fear of crime. Indeed, there may be some confl icts between CPTED and ecological sustainability [64] that need to be researched and, if necessary, resolved.
Clearly, crime, violence and anti-social behaviour are potent indicators of sustainability and threats to public welfare and well-being. An 'unsustainable' community is commonly characterised by images of poverty, homelessness and high levels of crime, fear of crime and anti-social behaviour. The need for shared responsibility in tackling crime.
The need for shared responsibility and increased stakeholder involvement to move towards sustainability. The need for offenders to acknowledge responsibility.
The need for polluters to acknowledge responsibility. Crime events promote social exclusion.
The increasing gap between the security of the 'haves' and the 'have nots'. Reducing effects of crime through investment in evidence and effectiveness.
Reducing environmental impacts through investment in evidence and effectiveness. Reducing the impacts of crime through developing products and systems which are more resistant to criminal activity.
Moving towards sustainability through developing products and systems which are more environmentally and socially responsible.
The need for comprehensive action through government strategy utilising: partnerships Understanding quality of life issues, e.g. enhancing equity, liberty and diversity, and revitalising communities. Enhancing understanding of the ecology of crime and environmental criminology.
Enhancing understanding of the ecology of the environment. Use of the built environment to promote liveability and reduce opportunities for crime.
Use of the built environment to promote liveability and sustainability.
Source: Adapted from Dewberry [62] .
Furthermore, relying on offi cially derived crime statistics for the purpose of measuring sustainability could undermine such a protocol, which should arguably include indicators for fear of crime and the perceptions of different user groups within the community. The Australian Bureau of Statistics [30] estimates that the under-reporting of offi cial crime statistics varies considerably in terms of specifi c crime types, further reducing the reliability of using one generic indicator for 'crime' as part of a sustainability indicator. Indeed, Brantingham et al. [65] and Vrij and Winkel [66] among others have discussed the idea that fear of crime may exist in locations which according to offi cial statistics are low crime areas. The growth of fear of crime research has been signifi cant [67] , yet may not have been given the attention it deserves [68] . Indeed, according to many commentators the offi cial crime statistics may represent only a fraction of total crime with the missing data simply referred to as the 'dark fi gure of crime' [69] . Such incidents may not be witnessed or discovered, or remain either unreported or unrecorded. Reasons for under-reporting include: a reluctance to delay one's journey, a lack of confi dence that the offender will be apprehended, absence of someone to actually report the incident to, and the belief that a reported incident may not be taken seriously.
A broader consideration of environmental criminology within planning is urged by Brantingham and Brantingham ([34] , p. 53) who argue most planning proceeds with little knowledge of crime patterns, crime attractors, crime generators, the importance of edges, paths and nodes or the site specifi c solutions that facilitate or even encourage crime.
Du Plessis ( [26] , p. 38) argues that although an environmental design (in isolation) does not represent the solution to the problem of crime or guarantee that a city is sustainable, it can create a supportive physical environment for social and economic initiatives. DESIGNING OUT CRIME 5 In historical terms, by the mid-nineteenth century the mapping of the distribution and demography of crime had begun [8, [70] [71] [72] and there has been a long and continuous study of 'dangerous places' since. Crucially, it is evident that if the spatial distribution of offences and offenders (according to offi cial statistics) were random, then environmental criminology and CPTED would be of no value. Indeed, crime and the fear of crime are certainly not evenly distributed throughout the city and the notion of 'hot spots' of crime has received increasing attention in recent years [73, 74] . These issues can adversely affect people's 'urban narratives', their perceptions and their behaviour and may discourage the use of some urban spaces and facilities.
Moreover, Shaftoe [75] comments no amount of physical or environmentally sustainable measures will be of any value if people are too afraid to go out on the streets.
Following the work of several researchers [32, 33, [76] [77] [78] [79] [80] , specifi c elements of urban design became widely associated with enhancing or reducing opportunities for crime. Since then, CPTED has evolved in the late 20th century into a robust sub-division within criminology -although arguably, it is by defi nition, multidisciplinary. Furthermore, Wilson and Kelling's highly infl uential 'Broken Windows' thesis [81] stressed the vital importance of maintaining the built environment as a physical indicator for levels of social cohesion, informal social control and reducing fear of crime. Subsequent work in this area has repeatedly supported these fi ndings [66, [82] [83] [84] [85] [86] [87] .
CPTED has emerged in recent years as a socio-spatial perspective within both criminology and urban planning. It is subject to continuing refi nement and evaluation and builds upon four key strategies of territoriality, natural surveillance, activity support and access control (Fig. 3) . For a more detailed discussion of CPTED see Cozens et al. [40, 89] .
By optimising opportunities for surveillance, clearly defi ning boundaries (and defi ning preferred use within such spaces) and creating and maintaining a positive 'image', urban design and management can inhibit offending. This is explained by the fact that offenders are potentially more visible to 'law-abiding' others, and therefore, perceive themselves to be more at risk of observation, subsequent apprehension and punishment. Additionally, a well-maintained and appropriately used environment can signify that a sense of 'ownership' and proprietary concern exists within the community.
However, ongoing refi nement, of what is now known as fi rst generation CPTED, by researchers, practitioners and policy makers, has arguably created a more robust and rigorous approach referred to as second generation CPTED [90] . This refi nement extends beyond mere physical design to include social factors. Second generation CPTED uses risk assessments, socio-economic and demographic profi ling [51, 90] as well as active community participation [91] [92] [93] [94] [95] .
A further crucial dimension concerns the effective and continuous maintenance and management of urban space that is actively being used and discouraging the under-use of such space as a result of dereliction and/or vacancy [96] [97] [98] . Furthermore, CPTED promotes higher densities, mixed-use development and activities which optimise the number of potential 'eyes on the street' [77] . Research has reported positive reductions to levels of recorded crime for CPTED-style developments in UK [99] [100] [101] and, more recently, two major reviews of CPTED have fi rmly demonstrated its effi cacy as a crime prevention strategy [40, 102] .
Such developments in CPTED [4, 81, 93, 94, 103, 104] and situational crime prevention (SCP) in Britain [37, [105] [106] [107] have popularised, refi ned and advanced the design-affects-crime debate. Like CPTED, SCP seeks to reduce opportunities for crime. However, it is centred upon highly specifi c categories of crime [37, 107] and extends beyond environmental design using specifi c products, technology and procedures to reduce opportunities for crime. SCP [108] utilises 25 techniques in fi ve broad categories with the objective of increasing perceived effort, increasing perceived risks, reducing anticipated reward, reduce provocation and remove excuses (see Table 3 ).
Some researchers [109] have introduced a threefold grouping of physical features -prospect (for the user), refuge (for the potential offender) and escape (for the user and potential offender) into the CPTED theory. Taylor and Harrell ([36] , p. 9) suggest, 'research confi rms that fear [of crime] is higher in locations that offer good refuge for the potential offender but low prospect and escape for the user'.
Second generation CPTED includes social factors as well as physical design to enhance community cohesion and the self-policing potential of residents. Important issues include designing humanscale communities with urban meeting places, providing youth clubs, resident participation and resident responsibility. Saville and Cleveland [110] suggest, 'second generation CPTED is a new form of ecological, sustainable development. This ecological and sustainable development must of course, use traditional CPTED design principles'.
The impact and scope of CPTED is certainly evident in the recent emergence of ideas regarding the synergies between CPTED and urban sustainability [26-28, 59, 60] . Indeed, residents of crimeridden communities often experience some of the most severe environmental and social problems. A sustainable community must therefore be one that is defi ned as safe, perceives itself to be safe and is considered by others to be safe. Arguably, the standardisation of CPTED concepts in planning processes could avoid the repetition of some of the 'unsustainable' design failures of the recent past and contribute towards the development of 'urban environmentalism' for the 21st century [59] .
Furthermore, it has been observed [111-113] that courts in America are increasingly holding landlords and others 'liable for failing to take suffi cient security precautions to prevent criminal attack on their invitees, tenants and guests' ([111], p. 106). Such cases have resulted in CPTED specialists being called upon to act as expert witnesses, where design is implicated as a causal factor. This trend is likely to migrate to Britain [114] and potentially, could have a signifi cant, far-reaching impact elsewhere. Signifi cantly, some nations/states (e.g. UK and some American and Australia states) have begun to create/amend existing legislative and planning policy frameworks to incorporate CPTED practice and procedures into the planning process.
Signifi cantly, at the national level the Australian and New Zealand Crime Prevention Senior Offi cers Group (formerly the Ministerial Forum) has endorsed CPTED codes and principles and all Adapted from Cornish and Clarke [108] .
the states are implementing such programmes. This high-level national body is also seeking to amend the Australian Building Codes and develop training and awareness-raising programmes. The WA Government is actively supporting CPTED and has established a Designing Out Crime Unit at the Offi ce of Crime Prevention. Indeed, designing out crime is one of the fi ve goals (Table 4) in Preventing Crime, the State's Community Safety and Crime Prevention Strategy [115] . These goals are underpinned by a series of priority actions, and a new strategic implementation framework based on partnerships which were established to ensure that these actions are met effectively and effi ciently. The strategy is guided by the principles of sustainability, working cooperatively, inclusiveness, targeted efforts, evidence-based decision-making, a focus on results, and sharing knowledge. Clearly, goals that are numbered 2 and 5 of preventing crime have direct designing out crime implications.
In common with sustainability, one major objective is to embed CPTED principles within the planning process and ensure that the criminogenic potential of new urban developments is critically evaluated at the initial design stage. Furthermore, various local governments (e.g. the cities of Gosnells, Perth, Rockingham and Wanneroo in WA) have recently created their own CPTED guidelines and implemented CPTED strategies. Signifi cantly, a recent report by the Parliament of the Commonwealth of Australia entitled 'Sustainable Cities' ([116] , p. 52) recognises designing out crime as a useful approach in promoting community development. Figures 4 and 5 illustrate a railway station in UK before and after the application of CPTED principles. Figure 5 demonstrates how visibility is enhanced, places of concealment are reduced and the station is more clearly defi ned by its re-design and the use of signage, after CPTED modifi cations. However, in WA, CPTED is not obligatory and developers do not legally have to meet any minimum guidelines. CONCLUSION 6 In Australia, the national commitment to CPTED is arguably adopting a cautious approach in attempting to meet the needs of future generations (at least in terms of theory and policy). In WA, 375,000 new homes will be required by 2031 [17] and most of them (60%) will be built in existing urban areas. The potential for evaluating the sustainability of new-build housing has been discussed elsewhere [117] and this remains a relatively under-researched fi eld. The publication of Designing Out Crime Planning Guidelines supported by Planning Bulletin No. 79 [118, 119] and a State Designing Out Crime Strategy to embed such ideas within the planning process clearly represents a policy commitment to development that will tackle present needs -and acknowledges the needs of future generations. Whether practice follows theory and policy is yet to be ascertained. Indeed, in UK, similar policy support for CPTED has not resulted in its widespread adoption. Schneider and Kitchen [120] estimate that less than 3% of all new-build housing constructed during the period 1989-1996 met Secured By Design standards (the UK's CPTED initiative). In WA, various built environment regulations exist to protect public welfare and safety (including fi re regulations) to encourage energy effi ciency, reduce waste and pollution and, more recently, to promote disabled access. Moreover, some aspects of sustainability are beginning to be enshrined in law and many proposed developments are required under the Environmental Protection Act [121] to conduct an Environmental Impact Assessment (EIA). Nationally, amendments to the Building Code of Australia now ensure that all new housing will be required to meet fi ve-star energy ratings. Notably, the potential impact on crime and the fear of crime are not part of this assessment process, despite the evidence for CPTED [99] [100] [101] [102] and more specifi cally, the research on the crime-reductive effectiveness of target hardening [122] [123] [124] [125] [126] [127] . Urban space which is designed to meet CPTED principles should be more 'defensible' [32] and capable of being defended by users by providing surveillance, defi ning territory and promoting a sense of ownership within the space. However, changing socio-economic and demographic conditions can result in the same space becoming 'undefended space' [128] where residents withdraw from the community and reduce their self-policing capabilities and responsibilities through fear of crime, for example. The process of urban decay can encourage businesses and residents to relocate, creating stigma, vacancy and dereliction. The same space can then become 'offensible space' [129] where it is defended and managed by others (e.g. drug dealers). The ecological threshold or 'tipping point' [51] of a neighbourhood is the notion that, like any natural ecosystem, it has a limited capacity for certain activities and functions (and of course, the lack of them). Clearly, the systematic and accurate monitoring of crime and fear of crime within communities across time is essential in promoting their sustainability.
Both nationally and internationally, it is arguable that sustainability frameworks do not currently possess effective indicators for crime or the fear of crime. Moreover, they fail to consider the potential impacts on crime and the fear of crime of new or existing urban developments. Crucially, crime and the fear of crime have the potential to signifi cantly erode and reduce existing levels of sustainability within a community.
Given the synergies between crime prevention and sustainable development [62] , and the signifi cance of crime and the fear of crime, a multi-disciplinary approach is needed to debate these issues to develop research and policy and to design and monitor 'best practice' in the fi elds of urban sustainability and crime prevention.
In conclusion, planning can provide strategies (including CPTED) that can contribute towards creating a more sustainable community. This can be defi ned as the one that is safe, perceives itself to be safe and is widely considered by others to be safe. Indicators for 'crime' should be crime-type specifi c rather than a generic aggregation of all incidents of crime and be available at the local microlevel. Fear of crime mapping at the local level would also provide insights into devising appropriate local indicators for sustainability.
The policy support for CPTED in Australia, particularly in WA, is an encouraging use of the 'precautionary principle' within sustainability, and may help to avoid the repetition of some of the 'unsustainable' design failures of the recent past. However, without statutory support for this policy initiative, CPTED remains largely an optional and non-obligatory planning tool which in practice may not be routinely applied. CPTED is common sense, but to become a common practice, it requires that the sustainability frameworks synergistically incorporate both crime and the fear of crime.
Recommendations for the development of urban sustainability 6.1
To utilise disaggregated data to analyse recorded crime at the local level and analyse specifi c • to conduct research into the process of urban decay and the 'tipping point', and measure and • monitor crime and the fear of crime locally on a temporal level; to critically evaluate CPTED as a tool for delivering more sustainable urban communities;
• to experiment with CPTED strategies synergistically in urban developments that have conducted • EIAs, ESD projects and that employ ecologically sustainable city designs; to conduct research into evaluating the sustainability of new-build housing using post-occupancy • evaluation; to develop crime prevention and security rating indices for buildings and developments and • integrate these into existing and developing processes for 'building sustainability' and 'green star' certifi cation; and to consider integrating crime risk with the EIA process.
•
